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© Gas inlets for wafer processing chamber. 



© The disclosure relates to a system for supplying 
processing fluid to a substrate processing chamber 
(18). The system consists of a number of fluid stor- 
ages each which stores a separate processing fluid; 
at least two fluid conduits (114, 116) along which 
processing fluid flows from the fluid storages to the 
processing apparatus; and a fluid inlet which con- 
nects the fluid conduits to the processing chamber. 
The inlet has a separate fluid passage (108, 110) 
^ corresponding to each of the fluid conduits, formed 
qq along it. Each fluid passage opens at or near an 
lf> inner surface of a wall of the chamber into a mixing 
O zone (124), so that fluid moving along one fluid 
1^ passage is prevented from mixing with fluid moving 
CO along any other passage until reaching the mixing 
^ zone. Typically at least two of the fluid passages are 
© vertically displaced from one another to, at least 
partially, define upper and lower fluid flow paths. The 
m fluid inlet may include a mixing cavity formed at or 
" near the inner surface of the wall so that the mixing 
zone is defined by the boundaries of the mixing 



cavity. The mixing cavity may be a generally vertical 
channel disposed between the upper and lower fluid 
flow paths. 




figure 2 
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This invention relates to semiconductor pro- 
cessing apparatus and, more particularly to a meth- 
od and apparatus of supplying two different pro- 
cessing gases to a semiconductor wafer process- 
ing chamber. 

Present day equipment for the semiconductor 
industry is moving toward single substrate process- 
ing because processing chambers can be made 
smaller and processing can be better controlled. 
Further, modern semiconductor vacuum processing 
systems have been developed to carry out more 
than one processing step on a substrate without 
removing the substrate from a vacuum environ- 
ment. The use of such vacuum systems results in 
a reduced number of particulates that contaminate 
the surface of the wafer during processing, thereby 
improving the device yield. 

A typical example of a modern CVD process- 
ing apparatus is shown in Fig. 1. In this figure a 
single substrate reactor 10 is shown to include a 
top 12, side walls 14 and a lower portion 16 that 
together define a chamber 18 into which a single 
substrate, such as a silicon wafer 20, can be load- 
ed. The wafer 20 is mounted on a susceptor 22 
that can be rotated by a drive 23 to provide a time 
averaged environment for the wafer 20 that is cylin- 
drical^ symmetric. 

A preheat ring 24 is supported in the chamber 
18 and surrounds the susceptor 22. The wafer 20 
and the preheat ring 24 are heated by light from a 
plurality of high intensity lamps, schematically in- 
dicated as 26, mounted outside of the reactor 10. 
The top 12 and lower portion 16 of the reactor 10 
are typically made from clear quartz which is trans- 
parent to the light from lamps 26. Quartz is gen- 
erally used to make up the top 12 and lower 
portion 16 because it is transparent to light of both 
visible and IR frequencies; it exhibits a relatively 
high structural strength; and because it is chemi- 
cally stable in the process environment of the 
chamber. 

During the deposition process, processing gas 
(whether reactant or dopant) is supplied to the 
interior of the chamber 18 from an exterior source, 
schematically represented by two tanks 28. The 
gas flows from the gas supply 28 along a gas 
supply line 30 and into the chamber 18 via a gas 
inlet port 32. From the port 32 the gas flows across 
the preheat ring 24 where it heats up, across the 
susceptor 22 and wafer 20 in the direction of the 
arrows 34 to be evacuated from the chamber 18 
through evacuation port 36. The dominant shape of 
the flow profile of the gases is laminar from the gas 
input port 32 and across the preheat ring 24 and 
the wafer 20 to the exhaust port 36 even though 
the rotation of the wafer 20 and thermal gradients 
caused by the heat from the lamps 26 do affect the 
flow profile slightly. 



The above described CVD processing chamber 
can accommodate a number of different processes 
can take place. Each process differs depending on 
the desired end result and has different consider- 

5 ations associated therewith. 

In the polysilicon deposition process, doped or 
undoped silicon layers are typically deposited onto 
the wafer using processes such as low pressure 
chemical vapor deposition (CVD). In this process a 

10 reactant gas mixture including a source of silicon 
(such as silane, disilane, dichlorosilane, trich- 
lorosilane or silicon tetrachloride) and optionally a 
dopant gas (such as phosphine, arsine, or 
diborane) is heated and passed over the wafer to 

75 deposit a silicon film on its surface. In some in- 
stances a non-reactant, carrier gas such as hy- 
drogen, is also injected into the processing cham- 
ber together with either or both of the reactant or 
dopant gases. In this process, the crystal log raphic 

20 nature of the deposited silicon depends upon the 
temperature of deposition. At low reaction tempera- 
tures, the deposited silicon is mostly amorphous; 
when higher deposition temperatures are em- 
ployed, a mixture of amorphous silicon and poly- 

25 silicon or polysilicon alone will be deposited. 

One problem with the doped polysilicon depo- 
sition is that the temperature dependence of dop- 
ant incorporation is opposite to the temperature 
dependence of the polysilicon deposition rate. This 

30 is because adjusting the temperature to obtain 
thickness uniformity in the polysilicon layer pro- 
duces a non-uniform dopant incorporation. This is 
because the dopant gas has, in the past, been 
incorporated into the processing gas before it is 

35 injected into the chamber. There is therefore no 
control of the dopant gas flow independent of the 
flow of the Silicon species processing gas. 

In another process, the nitride deposition pro- 
cess, a stream of reactant gas, which is a mixture 

40 of ammonia (NH3) and any one of the various 
silane species, is injected into the chamber. These 
two gases react at room temperature to produce 
small crystals. In the arrangement shown in Fig. 1 
the gas storage 28 is shown to include two tanks, 

45 both of which feed into a single supply line 30. If 
these tanks contained ammonia and silane respec- 
tively, and the line 30 were at room temperature, 
this reaction would occur and particles would form 
along the entire length of the supply line 30 and 

50 within the manifold 32. These particles are un- 
desirable as they are a source of contamination in 
the chamber 18 and their existence should there- 
fore be eliminated. 

In addition, it has been found that some reac- 

55 tant gases pass through the gap between the 
preheat ring 24 and the susceptor 22. This causes 
deposition on the back side of the susceptor 22 
and on some of the other components in the lower 
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portion of the chamber 18. Such deposition is both 
wasteful and undesirable as it requires additional 
cleaning to remove. 

Accordingly a need has arisen for a system of 
supplying reactant/dopant gases to a semiconduc- 5 
tor processing chamber which overcomes these 
different problems. 

Briefly this invention provides for a system for 
supplying processing fluid to a substrate process- 
ing apparatus having walls, the inner surfaces of w 
which define a processing chamber in which a 
substrate supporting susceptor is located. The sys- 
tem consists of a number of fluid storages each 
which stores a separate processing fluid; at least 
two fluid conduits along which processing fluid is 
flows from the fluid storages to the processing 
apparatus; and a fluid inlet which connects the fluid 
conduits to the processing chamber. The inlet has 
a separate fluid passage, corresponding to each of 
the fluid conduits, formed along it. Each fluid pas- 20 
sage opens at or near an inner surface of a wall to 
together define a fluid mixing zone, so that fluid 
moving along one fluid passage is prevented from 
mixing with fluid moving along any other passage 
until reaching the mixing zone. 25 

Typically at least two of the fluid passages are 
verticaHy displaced from one another to, at least 
partially, define upper and lower fluid flow paths. 
The fluid inlet may include a mixing cavity formed 
at or near the inner surface of the wall so that the 30 
mixing zone is defined by the boundaries of the 
mixing cavity. The mixing cavity may be a gen- 
erally vertical channel disposed between the upper 
and lower fluid flow paths. 

Alternatively the chamber can be divided into 35 
an upper and a lower portion by the susceptor and 
the upper and lower fluid flow paths arranged re- 
spectively to open into the upper and lower por- 
tions of the chamber. In this arrangement the 
chamber typically includes a susceptor circum- aq 
scribing preheat ring which defines an annulus 
between it an the susceptor. The lower fluid flow 
path would include the annulus and, in operation, 
processing fluid passing into the lower portion of 
the chamber will pass through this annulus to mix 45 
with processing fluid in the upper portion of the 
chamber. 

The details and advantages of the present in- 
vention will no doubt become apparent to those 
skilled in the art after having read the following 50 
detailed description of the preferred embodiments 
which is illustrated in the several figures of the 
drawing. 

In the accompanying drawing: 

Fig. 1 is a cross section of a prior art CVD 55 
semiconductor wafer processing chamber; 
Fig. 2 is a cross section through the gas inlet 
manifold of one embodiment of the invention; 
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Fig. 3 is a plan view of a portion of a CVD 
processing chamber illustrating some of the 
components of the manifold of Fig. 2; 
Fig. 4 is a pictorial exploded view showing some 
of the components of the manifold of Fig. 2; 
Figs. 5(a) to 5(e) are cross sections of alter- 
native embodiments to the manifold illustrated in 
Fig. 2; 

Fig. 6 is a figure similar to that in Fig. 1 but 
showing schematically how gases can be sup- 
plied to the chamber to reduce back side wafer 
deposition; 

Fig. 7 is a plan view similar to that in Fig. 3 
showing how the manifold can be divided to 
make allowance for different types of gas sup- 
ply; and 

Fig. 8 is a schematic flow diagram showing how 
different mixtures of gases can be regulated and 
supplied to an epitaxial deposition chamber. 
Referring jointly to Figs. 2, 3 and 4, the im- 
proved gas inlet manifold, generally indicated as 
100 of the invention can be seen. The manifold 100 
is shown in Fig. 2 and 3 as connected to the side 
wall 14 (constituted by upper and lower clamp 
rings 40, 42 and a base ring 44) of a semiconduc- 
tor processing apparatus 18. 

In all three of these figures the manifold 1 00 is 
shown to include a connector cap 102, a diffuser 
plate 104 and an interface 106. The connector 102 
and the interface 106 have upper and lower fluid 
passages 108, 110 formed therein. As is apparent 
from Fig. 4, these upper and lower fluid passage- 
ways are oblate in cross-section. The diffuser plate 
104 on the other hand has an upper and a lower 
row of circular holes 112 formed therein. When the 
plate 104 is in position between the cap 102 and 
the interface 106, the upper and lower rows of 
holes 1 1 2 correspond respectively to the upper and 
lower fluid passages 108, 110. The function of 
these holes will be described further below. 

The connector cap 102 is connected to a plu- 
rality of upper and lower gas conduits 114, 116. 
These conduits 114, 116 are, in turn, part of gas 
supply system (not shown) and serve to transport 
processing gases from a gas supply to the cham- 
ber 18. Along the inside wall of the chamber 18 a 
circular quartz ring 119 is disposed. In the vicinity 
of the manifold 100, the quartz ring has an upper 
gas and lower gas passageways 120, 122 formed 
therein. These upper and lower gas passageways 
120, 122 are aligned and communicate directly 
with the gas passageways 108, 110 formed in the 
interface 106. In the body of the quartz ring the 
lower gas passageway 122 is connected to the 
upper gas passageway 120 by means of a verti- 
cally disposed slot 124 which, when viewed in plan, 
defines an arc. 
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In operation, processing gas is supplied to the 
manifold 100 by means of conduits 114, 116. 
These gases are kept separate and flow respec- 
tively along upper and lower conduits 108, 110. As 
the gases are supplied from individual gas pipes 
114, 116 to the upper and lower conduits 108, 110, 
individual streams of gases, each relating to one of 
the conduits 114, 116, occur in the connector cap 
102. 

These gases bank up against the up-stream 
side of the diffuser plate 1 04 and pass through the 
holes 112 formed therein. As a result of the diffuser 
plate, the gas streams respectively found in the 
upper and lower conduits 108, 110 are broken 
down and form a substantially laminar flow of gas 
in the interface 106. When the gas in the lower 
conduit 110 reaches the quartz ring 118 it moves 
along the lower gas path 122 and up the vertically 
disposed slot 124 to meet and mix with the gas in 
the upper conduit 108. At this point the gas has 
been heated to some extent by the quartz ring 1 1 8 
which, in turn, has been heated by the lamps. As a 
result of this arrangement, the gas is preheated 
before mixing occurs and undesirable crystals do 
not form. This mixture of gas is then able to move 
in a substantially laminar pattern across the preheat 
ring 24, the susceptor 22 and the wafer 20 to be 
exhausted through the exhaust 36. 

As can be seen from Figs. 3 and 4 the inter- 
face 1 06 has a flat upstream face 1 30 and a curved 
downstream face 132. This allows the interface 106 
to provide a gas flow path between the flat faced 
connector cap 102 and diffuser plate 104 on the 
one hand and the circular quartz ring 119 on the 
other hand. In addition, Figs. 2 and 4 show that the 
diffuser plate 104 fits into a recess 134 formed in 
the connector cap 102. As a result of this configu- 
ration, the interface 106, which is typically made of 
quartz, abuts against both the diffuser plate 104 
and the connector cap 102. 

In Figs. 5a-5e different configurations of chan- 
nels, generally indicated as 140 are shown formed 
in the quartz ring 119. These channels 140 all 
serve approximately the same function as the 
channels 120, 122 shown in Fig. 2 and these 
figures serve to illustrate a number of different 
configurations of channels that can be used to 
allow the mixing of the gases to occur as close as 
possible to the interior face of the quartz ring 1 1 8. 
Apart from the different configurations of the chan- 
nels 140, all the other components shown in Figs. 
5a-5e are identical to or similar to corresponding 
components illustrated in Figs. 2 through 4. Ac- 
cordingly, they have been given like reference nu- 
merals. 

The embodiments illustrated in these Figures 2 
to 5 therefore provide a solution to the problem of 
gases reacting spontaneously in the supply con- 



058 A1 6 



duits and inlet manifold in the nitride deposition 
process described above. It will be understood that 
the principles illustrated in these figures could be 
applied to processes other than the nitride deposi- 

5 tion process. 

A different embodiment of the invention is illus- 
trated in Fig. 6. This figure shows a typical CVD 
deposition chamber generally indicated as 210. As 
with the prior art deposition chamber 10 indicated 

10 in Fig. 1, the apparatus includes a top 12, side 
walls 1 4 and lower portion 1 6 which together define 
a processing chamber 218. Inside the chamber 218 
a semiconductor wafer 20 is supported on a 
susceptor 22. A susceptor circumscribing preheat 

75 ring 24 is also shown. Processing gases are input 
from different sources (not shown) into the cham- 
ber 218 by way of input manifold 232 and are 
exhausted from the chamber by means of exhaust 
port 36. For clarity the heater lamps and other 

20 components of the apparatus are not illustrated. 

As is apparent from this figure the preheat ring 
24 and the susceptor 22 divide the chamber 218 
into an upper and lower zone 218a and 218b 
respectively. 

25 This embodiment of the invention can also be 

used to combat the undesirable reaction between 
ammonia and silicon species gases in the nitride 
deposition process. This can be done by injecting 
each gas from a different source separately into 

30 one of the upper or lower portion of the chamber 
21 8 respectively through upper and lower passage- 
ways 232a and 232b. This means that the gases 
do not mix until they are fully inside the chamber 
218. 

35 For example, the silicon species gas can be 

injected into the upper zone 218a whilst the ammo- 
nia based gas can be input into the lower zone 
218b. If the ammonia input into the lower zone 
218b is at a slightly higher pressure than the sili- 

40 con species gas input into the upper zone 218a, 
the ammonia gas will flow (in the direction in- 
dicated by arrows 222) from the lower zone to the 
upper zone by way of the slit between the preheat 
ring 24 and the susceptor 22 in the direction of the 

45 arrows 220. Thus both the ammonia gas and the 
silicon gas are heated within the chamber before 
they come into contact with one another. Further- 
more, mixing of the gases occurs at or close to the 
wafer and unwanted particle formation is reduced. 

50 This configuration also has the advantage that 

the gas moving through the slit between the 
preheat ring 24 and the susceptor 22 prevents 
gases from moving from the upper zone 218a to 
the lower zone 218b. This restricts the amount of 

55 deposition that occurs on the back side of the 
susceptor 22 and the other components within the 
lower zone 218b of the processing apparatus 210. 
It is important to restrict deposition on the back 
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side of the susceptor as it may adversely affect 
temperature measurements (usually done by 
means of an external pyrometer) which, in turn, will 
adversely affect processing of the wafer 20. Depo- 
sition on the other components in the lower zone 
218b is undesirable as it could lead to particle 
generation if not removed. In addition, wafer trans- 
fer occurs in this lower zone 218b and substantial 
particle generation could adversely affect the mov- 
ing parts in this zone. 

This embodiment of the invention also has the 
advantage that it can be used to reduce the prob- 
lem (as described above) associated with doped 
polysilicon deposition. As will be recalled, the tem- 
perature dependence of dopant incorporation is 
opposite to the temperature dependence of the 
polysilicon deposition rate. This embodiment pro- 
vides the flexibility of inputing the dopant gas into 
the lower zone 218b and being able to indepen- 
dently control its flow. Therefore an additional and 
independent source of control over dopant incor- 
poration can be achieved. 

The embodiment of Figure 6 can be used in 
conjunction with a further system of improving the 
control of different types of gases flowing into to 
the processing chamber as illustrated in Figs. 7 
and 8. These figures show only the interfacing 
connector 306, portions of the processing appara- 
tus, the wafer 20, susceptor 22, preheat ring 24 
and gas outlet port 36. Figure 7 shows only the 
portion of the gas inlet manifold 332 which supplies 
the gas to the upper zone of the processing cham- 
ber and Figure 8 schematically represents a gas 
control system. 

The interfacing connector 306 is shown to be 
constituted by a central zone 308 and an outside 
zone 310. According to this embodiment of the 
invention and as further illustrated in Fig. 8, the 
composition of the gas which flows into the central 
zone 308 can be controlled independently of the 
composition of the gas which flows into the outside 
zones 310. In addition, the flow rate of the gas to 
either of the two halves 308a, 308b of the central 
zone can further be controlled independently from 
one another. This provides two degrees of control 
for the gas flow system for the purpose of control- 
ling the composition of any layer deposited on the 
semiconductor wafer 20. In addition, the chamber 
heating system provides the third control variable 
(i.e., temperature). As in the past, the susceptor 22 
can be rotated to improve the uniformity of the 
deposition on the wafer 20. 

Turning now to the diagram in Fig. 8, it can be 
seen that a gas containing silicon, together with a 
hydrogen carrier gas are fed to the chamber 318 
from containers 302, 304 by means of independent 
mass flow controllers 303, 305. This gas mixture 
flow through two bellows metering valves 311, 312 



which operate as variable restricters and apportion 
the main flow of silicon bearing gas between the 
center and outer zones 308, 310 respectively. In 
addition, a gas which is a dopant source (such as 

5 diborane diluted in hydrogen) is fed from, storage 
314 into two different mass flow controllers 316, 
320 and then metered into the silicon source down- 
stream of the bellowing metering valves 311, 312. 
As a result of this configuration, separate con- 

w trol of the dopant gas concentration flowing into the 
central zone and the outer zone 308, 310 respec- 
tively can be achieved. 

Although the present invention has been de- 
scribed above in terms of specific embodiments, it 

75 is anticipated that alterations and modifications 
thereof will no doubt become apparent to those 
skilled in the art. It is therefore intended that the 
following claims be interpreted as covering all such 
alterations and modifications as fall within the true 

20 spirit and scope of the invention. 

Claims 

1. A system for supplying processing fluid to a 
25 substrate processing apparatus having walls, 

the inner surfaces of which define a processing 
chamber in which a substrate supporting 
susceptor is located, the system comprising: 

(a) a plurality of fluid storages each for 
30 storing a separate processing fluid; 

(b) at least two fluid conduits for transport- 
ing processing fluid from the fluid storages 
to the processing apparatus; and 

(c) a fluid inlet, disposed between the fluid 
35 conduits and the processing chamber, and 

including at least two separate fluid pas- 
sages, one connected to each of the at least 
two fluid conduits, each opening at or near 
an inner surface of a wall to define a fluid 
40 mixing zone, whereby fluid moving along 

one fluid passage is prevented from mixing 
with fluid moving along any other passage 
until reaching the mixing zone. 

45 2. A system for supplying processing fluid as 
recited in claim 1, wherein at least two of the 
fluid passages are vertically displaced from 
one another to, at least partially, define upper 
and lower fluid flow paths. 

50 

3. A system for supplying processing fluid as 
recited in claim 2, wherein the fluid inlet in- 
cludes a mixing cavity formed at or near the 
inner surface of the wail and wherein the mix- 
55 ing zone is defined by the boundaries of the 

mixing cavity. 
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4. A system for supplying processing fluid as 
recited in claim 3, wherein the mixing cavity is 
a generally vertical channel disposed between 
the upper and lower fluid flow paths. 

5. A system for supplying processing fluid as 
recited in any of claims 2 to 4, wherein the 
fluid inlet further includes a connector for con- 
necting the fluid conduits to the processing 
apparatus and an interface which, in operation, 
is located between the connector and the 
chamber. 

6. A system for supplying processing fluid as 
recited in claim 5, wherein the fluid inlet further 
comprises a diffuser plate which, in use, is 
located between the connector and the inter- 
face, the diffuser plate having a plurality of 
groups of apertures formed therein, each 
group of apertures being arranged to corre- 
spond to a fluid passage. 

7. A system for supplying processing fluid as 
recited in any of claims 2 to 6, wherein the 
chamber is divided into an upper and a lower 
portion by the susceptor, and wherein the up- 
per and lower fluid flow paths are arranged 
respectively to open into the upper and lower 
portions of the chamber. 

8. A system for supplying processing fluid as 
recited in claim 7, wherein the chamber in- 
cludes a susceptor circumscribing ring which 
defines an annulus between itself and the 
susceptor and wherein the lower fluid flow path 
includes the annulus, whereby processing fluid 
passing into the lower portion of the chamber 
is able to pass through this annulus to mix with 
processing fluid in the upper portion of the 
chamber. 

9. A system for supplying a mixture of process- 
ing fluid to a substrate processing apparatus 
having walls, the inner surfaces of which define 
a processing chamber in which a substrate 
supporting susceptor is located, the system 
comprising: 

(a) a reactant fluid storage for storing a 
reactant fluid therein; 

(b) a dopant fluid storage for storing a dop- 
ant fluid therein; 

(c) at least two reactant fluid conduits for 
transporting reactant fluid from the reactant 
fluid storage to the processing apparatus; 

(d) at least two dopant fluid conduits for 
transporting dopant fluid from the dopant 
fluid storage to the processing apparatus; 
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(e) a fluid inlet, disposed between the fluid 
conduits and the processing chamber, and 
including at least a first and a second fluid 
passage, each in communication with at 
least one dopant and at least one reactant 
fluid conduit; and 

(f) a fluid control system for controlling the 
flows of reactant and dopant fluids to the 
fluid inlet, whereby the flow of reactant and 
dopant fluids to a single fluid passage can 
be controlled independently of each other. 

10. A system for supplying a mixture of process- 
ing fluid to a substrate processing apparatus 
as recited in claim 9, wherein the flow of 
reactant and dopant fluids to one fluid passage 
can be controlled independently of the flow of 
reactant and dopant fluid to any other fluid 
passage. 

11. A system for supplying a mixture of process- 
ing fluid to a substrate processing apparatus 
as recited in claim 9 or claim 10, wherein each 
fluid passage opens at or near an inner surface 
of a wall to define a fluid mixing zone, whereby 
fluid moving along one fluid passage is pre- 
vented from mixing with fluid moving along 
any other passage until reaching the mixing 
zone. 

12. A system for supplying processing fluid as 
recited in any of claims 9 to 11, wherein the 
chamber is divided into an upper and a lower 
portion by the susceptor, and wherein the at 
least one fluid passage is arranged to open 
into the upper portion and at least one passage 
is arranged to open into the lower portion of 
the chamber. 

13. A system for supplying processing fluid as 
recited in claim 12, wherein the chamber in- 
cludes a susceptor circumscribing ring which 
defines an annulus between itself and the 
susceptor, whereby processing fluid passing 
into the lower portion of the chamber is able to 
pass through the annulus to mix with process- 
ing fluid in the upper portion of the chamber. 

14. A method for supplying processing fluid to a 
substrate processing apparatus having walls, 
the inner surfaces of which define a processing 
chamber in which a substrate supporting 
susceptor is located, the method comprising 
the steps of: 

(a) separately transporting processing fluid 
from at least a first and a second indepen- 
dent fluid storage to the processing appara- 
tus; and 
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(b) providing a fluid inlet through which pro- 
cessing fluid can flow into the processing 
chamber, the inlet including at least a first 
and a second separate fluid passage, each 
opening at or near an inner surface of a 
wall; 

(c) causing fluid from the first fluid storage 
to flow through the first fluid passage and 
fluid from the second fluid storage to flow 
through the second fluid passage, whereby 
mixing of the fluid from the first and second 
fluid storages is prevented during passage 
along the passage; and 

(d) allowing fluid flowing through the first 
fluid passage to mix with fluid flowing along 
the second fluid passage in a region at or 
close to the inner surface of a wall of the 
processing apparatus. 

15. A method of supplying processing fluid as 
recited in claim 14, further comprising the step 
of causing the fluid flowing along the first pas- 
sage to reach the mixing region at a point 
vertically displaced from the point at which 
fluid flowing along the second fluid passage 
reaches the mixing zone whereby upper and 
lower fluid flow paths are defined. 

16. A method of supplying processing fluid as 
recited in claim 14 or claim 15, wherein the 
chamber is divided into an upper and a lower 
portion by the susceptor, further comprising 
the step of arranging the upper and lower fluid 
flow paths respectively to open into the upper 
and lower portions of the chamber. 



the steps of: 

(a) providing a reactant fluid storage for 
storing a reactant fluid therein; 

(b) providing a dopant fluid storage for stor- 
5 ing a dopant fluid therein; 

(c) providing at least two reactant fluid con- 
duits for transporting reactant fluid from the 
reactant fluid storage to the processing ap- 
paratus; 

io (d) providing at least two dopant fluid con- 

duits for transporting dopant fluid from the 
dopant fluid storage to the processing ap- 
paratus; 

(e) disposing a fluid inlet between the fluid 
15 conduits and the processing chamber, the 

inlet including at least a first and a second 
fluid passage, each being in communication 
with at least one dopant and at least one 
reactant fluid conduit; and 
20 (f) controlling the flow of reactant fluid to 

one fluid passage independently of the flow 
of dopant fluid to that passage. 

20. A method for supplying a mixture of process- 
25 ing fluid to a substrate processing apparatus 

as recited in claim 19, further comprising the 
step of controlling the flow of reactant and 
dopant fluids to one fluid passage indepen- 
dently of the flow of reactant and dopant fluid 
30 to any other fluid passage. 
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17. A method of supplying processing fluid as 
recited in claim 16, wherein the chamber in- 
cludes a susceptor circumscribing ring which 
defines an annulus between itself and the 40 
susceptor, the method further comprising the 
step of causing processing fluid to pass from 
the lower portion of the chamber through the 
annulus to mix with processing fluid in the 
upper portion of the chamber. 45 



18. A method of supplying a mixture of processing 
fluid to a substrate processing apparatus as 
recited in any of claims 14 to 17, further com- 
prising the step of raising the temperature of 50 
the processing fluid as it passes along the 
passages. 

19. A method of supplying a mixture of processing 

fluid to a substrate processing apparatus walls, 55 
the inner surfaces of which define a processing 
chamber in which a substrate supporting 
susceptor is located, the method comprising 
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